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ABSTRACT 
Comprehensive Behavioral Intervention for Tics (CBIT) is an efficacious treatment with limited regional 
availability. As neurology and pediatric clinics are often the first point of therapeutic contact for individuals with 
tics, the present study assessed preliminary treatment response, acceptability, and feasibility of an abbreviated 
version, modified for child neurology and developmental pediatrics clinics. Fourteen youth (9-17) with Tourette 
disorder across 2 child neurology clinics and one developmental pediatrics clinic participated in a small case 
series. Clinician-rated tic severity (Yale Global Tic Severity Scale) decreased from pre- to posttreatment, z = –2.0, 
P < .05, r = –.48, as did tic-related impairment, z = –2.4, P < .05, r = –.57. Five of the 9 completers (56%) were 
classified as treatment responders. Satisfaction ratings were high, and therapeutic alliance ratings were 
moderately high. Results provide guidance for refinement of this modified CBIT protocol. 
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Chronic tic disorders, including Tourette disorder, are characterized by tics: sudden, repetitive movements 
and/or sounds.1 Chronic tic disorders are associated with psychosocial, family, academic, and physical 
impairment,2,3 prompting many to seek treatment.4 Pharmacologic interventions are commonly prescribed but 
have variable, often incomplete efficacy and may lead to intolerable side effects.5 Behavior therapy, particularly 
Comprehensive Behavioral Intervention for Tics (CBIT), is also efficacious in children and adults.6–8 More 
recently, CBIT/Habit Reversal Training (HRT) has been endorsed as a first-line treatment for chronic tic 
disorders.9–11 
CBIT, including HRT, function-based intervention, relaxation training, and behavioral rewards,12 was designed for 
use by mental health professionals. Despite demonstrated efficacy and dissemination efforts, CBIT is not widely 
available.4 A recent survey found behavior therapy for children with Tourette disorder is often not sought 
because parents did not know where it could be accessed.4 Compounding the problem, children with chronic tic 
disorders are typically first seen in primary care clinics and referred to psychiatry or pediatric neurology 
specialists, where the probability of finding CBIT-trained therapists is low.4 
One possible solution is to train nontherapist health care providers to deliver CBIT in settings where patients 
with tics are initially referred. Therefore we sought to (1) develop a modified CBIT protocol for use in child 
neurology and developmental pediatrics clinics (CBIT-NP), and (2) conduct a small case series to examine initial 
treatment response, acceptability, and feasibility. 
METHOD 
MANUAL DEVELOPMENT 
CBIT12 includes eight 60- to 90-minute sessions held weekly or every other week over a 10-week period. CBIT 
blends HRT (awareness training, competing response [CR] training, and social support), function-based 
assessment and intervention, relaxation techniques, and behavioral rewards. Awareness training involves 
sensitizing the patient to detect occurrences of tics and any accompanying premonitory urges preceding tics. 
Next, the patient learns to perform a behavior that is physically incompatible with the tic (ie, CR) in response to 
premonitory urge or tic occurrence, for 1 minute or until the urge diminishes. Social support involves enlisting a 
person (usually a child’s parent or other caregiver) to encourage and remind the patient to use the CR by 
praising and prompting correct implementation. With HRT, the patient’s tics are listed, and treated cumulatively, 
with target tic selection based on priority of subjective intolerability, adding approximately one tic per week. 
Function-based assessment and intervention involves identifying internal or environmental factors (occurring 
before or after tics) associated with tic exacerbation, and suggesting modifications to these factors. Relaxation 
techniques include diaphragmatic breathing and progressive muscle relaxation to relieve stress and muscle 
tension. Behavioral rewards are used to motivate treatment engagement. 
The original protocol was modified using recommendations for adapting empirically supported treatments to 
primary care settings.13 Initially, the directors and health care providers at 3 study sites, including 2 child 
neurology clinics (University of Rochester Medical Center and Cincinnati Children’s Hospital Medical Center) and 
1 developmental pediatrics clinic (Seattle Children’s Hospital [SCH]), were surveyed about practice parameters 
and preferences (ie, typical visit duration, time available for CBIT-NP, preferences for session frequency and 
duration, potential treatment barriers, and treatment modifications). 
Time allotted for clinic follow-up visits ranged from 20 to 40 minutes. The maximum duration that could be 
allotted for CBIT-NP sessions ranged from 15 to 30 minutes, and the ideal session number ranged from 4 to 8. A 
lack of available support staff and time demands were cited as potential treatment barriers. Suggested CBIT-NP 
modifications included simplifying functional assessment procedures and conducting treatment independently 
from standard clinic visits. Results were used to modify the CBIT manual and workbook12 for use in the 
participating clinics. 
PARTICIPANTS 
Seventeen patients were screened for eligibility, with 14 enrolled. See Table 1 for participant characteristics. 
 PROCEDURE 
Recruitment took place primarily through clinic patient flow. Patients who appeared eligible were invited to 
participate. Parents completed institutional review board–approved consent forms (children provided assent), 
and families were screened for eligibility by independent evaluators. Inclusion criteria included (a) age 9 to 17, 
(b) chronic tic disorder or Tourette disorder diagnosis,14 (c) Clinical Global Impressions–Severity scale score15 ≥4 
(moderately ill or worse), (d) Yale Global Tic Severity Scale (YGTSS)16 Total Score ≥14, (e) unmedicated or stable 
on psychotropic medication for ≥6 weeks with no planned changes during study participation, and (f) fluency in 
English. Exclusion criteria included (a) composite intelligence quotient (IQ) < 80 on the Kaufman Brief 
Intelligence Test–2nd Edition,17 (b) Substance Abuse or Dependence, or Conduct Disorder diagnosis within the 
past 3 months, (c) lifetime Pervasive Developmental Disorder, Mania, or Psychotic Disorder diagnosis, (d) any 
serious condition requiring treatment not provided in the study, and (e) previous HRT for tics. 
At the initial screen, the independent evaluator assessed patient IQ, and Yale Global Tic Severity Scale and 
Clinical Global Impressions–Severity scores. Parents provided patient demographic, and medical/psychiatric 
information. The independent evaluator re-administered the Yale Global Tic Severity Scale and re-rated the 
Clinical Global Impressions–Severity score 7 to 10 days later. Those no longer meeting criteria were excluded. 
The 6-session CBIT-NP protocol was then initiated. At the posttreatment assessment, occurring within 1 week of 
the final session, the independent evaluator reassessed tic and global severity, and rated global improvement 
using the Clinical Global Impressions–Improvement scale. Additionally, patients rated the therapeutic alliance, 
and families rated treatment satisfaction and provided feedback on treatment utility. 
MEASURES 
KAUFMAN BRIEF INTELLIGENCE TEST–SECOND EDITION 
The Kaufman Brief Intelligence Test–Second Edition17 is a well-validated intelligence test for patients aged 4 to 
90,18 yielding verbal, nonverbal, and composite IQ scores. 
YALE GLOBAL TIC SEVERITY SCALE 
The Yale Global Tic Severity Scale16 is a semistructured interview producing independent severity ratings for 
motor and vocal tics, combining to produce a 0- to 50-point total tic severity scale. Additionally, the Yale Global 
Tic Severity Scale includes an independent 0- to 50-point tic-related impairment scale.16,19 
CLINICAL GLOBAL IMPRESSION–SEVERITY AND IMPROVEMENT SCALES 
The Clinical Global Impressions–Severity15 is a subjective measure of patient global illness severity rated on a 1-7 
Likert-type scale, with higher scores reflecting greater severity. The Clinical Global Impressions–Improvement 
Scale15 is a 1-7 measure of global improvement since baseline. Scores of “very much improved” (1) or “much 
improved” (2) indicate positive treatment response. These scales display high internal consistency, and 
interrater reliability, good to high concurrent validity, and sensitivity to change.20–22 
CLIENT SATISFACTION QUESTIONNAIRE 
The Client Satisfaction Questionnaire23 is an 8-item, 4-point measure of satisfaction with health services. Higher 
scores indicate greater satisfaction. The questionnaire has high internal consistency,23,24 good concurrent 
validity,25 and excellent test-retest reliability.26 
USABILITY FORM 
Usability forms assessed understanding and perceptions of treatment procedures at posttreatment. 
THERAPIST FIDELITY FORM 
Treatment sessions were videotaped and assessed for fidelity. Treatment experts rated 10 randomly selected 
sessions on a 1-4 (1 = poor, 2 = moderate, 3 = good, 4 = excellent) scale, with higher ratings indicating greater 
adherence. 
INDEPENDENT EVALUATOR TRAINING 
All independent evaluators (nurse practitioner [Cincinnati Children’s Hospital Medical Center], doctoral-level 
neuropsychologist [University of Rochester Medical Center], and doctoral-level clinical psychologist [Seattle 
Children’s Hospital]) underwent cross-site training before conducting assessments. Independent evaluators 
were supervised by the on-site investigators, each with extensive experience in administering the study 
measures. Prior to study initiation, independent evaluators were expected to score within 15% of an expert 
rater on the Yale Global Tic Severity Scale, and within 1 point on the Clinical Global Impressions scales. 
CBIT-NP PROVIDER TRAINING AND SUPERVISION 
Treatment was provided by nurse practitioners with child neurology expertise (University of Rochester Medical 
Center, Cincinnati Children’s Hospital Medical Center), or a physician specializing in developmental and 
behavioral pediatrics (Seattle Children’s Hospital). Training was multifaceted and designed to maximize 
treatment fidelity. First, clinicians reviewed the CBIT-NP manual and readings on behavioral treatment of tic 
disorders. Second, they watched a video-recorded CBIT training7 and were required to pass (minimum 90%) a 
knowledge test about the treatment protocol. Finally, they attended a live, intensive training, conducted by the 
principal investigator, consisting of a detailed review of the manual, observation of standard CBIT treatment 
session videos, and supervised role-play of key treatment techniques. To guard against treatment drift, the 
principal investigator provided follow-up case consultation as needed via phone or email throughout the study. 
DESCRIPTION OF CBIT-NP 
CBIT-NP consisted of 6 sessions, delivered over 6 to 8 weeks. Session 1 lasted 25 minutes, with subsequent 
sessions lasting 20 minutes. One week prior to treatment, parents received a workbook and a supplemental 
DVD. Sessions were conducted with the child and parent present, excepting older adolescents (ie, aged 16-17). 
Prior to session 1: The parent and child completed a detailed list of current tics, and read about 
psychoeducational information, environmental influences on tics, and self-monitoring of tics at home to 
prepare for the first session. 
Session 1: The clinician described the treatment rationale, and allotted time for questions about 
psychoeducational material. The clinician reviewed the precompleted tic list and asked the child to 
demonstrate each tic and select the first one to be treated. An explanation of the potential 
environmental impact on tics was provided. Parental guidelines for a tic-management environment 
were discussed, including (1) not reacting (ie, not responding with positive or negative attention) to the 
child’s tics beyond neutral prompts and praise of CR use, (2) not expressing frustrations with the child’s 
condition when within earshot, (3) interacting with the child about his or her strengths rather than being 
the “tic police,” (4) expecting as much from the child as one would if he or she did not have tics, (5) 
keeping the child mentally and physically engaged, (6) having a consistent bedtime routine, (7) ensuring 
the child gets adequate sleep, and (8) reminding the child to relax when he or she feels stressed. 
Additionally, tic monitoring was reviewed, and session 2 assignments (ie, parent- and self-monitoring of 
the first tic, HRT portion of the DVD, creating a tic signal [ie, antecedent behaviors and pre-tic “urges”] 
list, and implementing environmental changes) were given. 
Session 2: The tic list was updated, tic monitoring was discussed, and implementation of environmental 
changes was reviewed. HRT was conducted for tic 1. For Awareness Training, the clinician and patient 
reviewed the rationale and the tic signals list. The patient practiced noticing the tic and tic signals. For 
CR Training, the clinician provided a rationale for CR use, selected a CR for tic 1, demonstrated the CR for 
about 5 seconds, and checked for patient understanding. The patient practiced the CR a few times for 
about 10 seconds each time; and implemented the CR for 1 minute (or until the urge subsided) 
contingent upon urge or tic occurrence, as the tics and/or urges occurred within session. If the tic did 
not happen in session, the child was asked to mimic a tic and use the CR for 1 minute. Lastly, social 
support involved identifying a parent and instructing him/her to read in the workbook about providing 
effective social support. Assignments included CR practice, monitoring of tic 2, watching the DVD for 
guidance on CRs, and continuing implementation of tic-management environment suggestions. 
Sessions 3 through 5: These sessions were structured similarly, with the clinician conducting HRT 
generally for one tic per week (advancing from most to least bothersome). Following session 3, patients 
also read about relaxed breathing, watched a DVD demonstration, and practiced relaxing during 
targeted situations with the aid of a worksheet. In sessions 4 through 6, the clinician received feedback 
from the patient regarding use of relaxed breathing, and discussed specific situations in which relaxation 
techniques may help the patient relax in future situations. Clinician demonstrations or patient 
observations of relaxed breathing were only performed if the patient reported difficulties with 
implementation. 
Session 6: Treatment was reviewed, HRT was conducted for any remaining tics, and relapse prevention 
was discussed. 
RESULTS 
Of the 14 enrolled participants, 13 received treatment. Overall, 5 (36%) withdrew from the study before 
completing the posttreatment assessment (Figure 1). Of the 9 study completers, 7 (78%) received 6 sessions, 1 
(11%) received 5, and 1 (11%) received 4. 
 
Figure 1. Flow of participants through the trial. 
The Wilcoxon signed-rank test was used to assess pre- to posttreatment changes in tic symptoms (Table 2). Nine 
participants were included in primary analyses. The Yale Global Tic Severity Scale total tic severity significantly 
decreased (Table 2) from pre- (median = 23.0) to posttreatment (median = 20.0), z = –2.0, p < .05, r = –.48 (2-
tailed). There was also a significant decrease in Yale Global Tic Severity Scale impairment from pre- (median = 
20.0) to posttreatment (median = 0.0), z = –2.4, p < .05, r = –.57 (2-tailed). Six of the 9 completers reported a 
Yale Global Tic Severity Scale impairment score of zero at posttreatment. 
 
Global impairment, as rated by the Clinical Global Impressions–Severity scale (Table 2) also decreased from pre- 
(median = 4.0) to posttreatment (median = 2.0), z = –2.6, p < .05, r = –.60 (2-tailed). At the final assessment, 5 of 
the 9 completers (56%) were classified as treatment responders, meaning they had a score of “very much 
improved” or “much improved” on the Clinical Global Impressions–Improvement scale. 
At posttreatment, patient (mean = 26.0, standard deviation = 4.8; scale range = 8-32) and parent (mean = 30.9, 
standard deviation = 1.4) satisfaction ratings for the 9 study completers were high. The mean adherence rating 
for videotaped treatment sessions was 3.2 (on a scale from 1 to 4, with 4 indicating perfect adherence; standard 
deviation = 0.8), indicating good treatment fidelity. Experts co-rated 25% randomly selected Yale Global Tic 
Severity Scale assessments. On average, independent evaluator and expert ratings differed by 11.6% (standard 
deviation = 8.1%), within the standard of 15% of the expert rating. 
CLINICIAN PERCEPTIONS OF FEASIBILITY 
Clinicians completed a posttreatment survey regarding perceived CBIT-NP feasibility. Perceptions were that 20-
minute sessions were mostly feasible to administer once experience with the intervention had been obtained, 
but longer sessions were preferred. Clinicians reported that treatment length (ie, 6 sessions) was appropriate, 
but suggested that as few as 4 sessions may suffice for patients who grasp treatment techniques quickly. All 
clinicians reported that incorporation of CBIT-NP into their clinics was feasible but anticipated several logistical 
barriers, including time, limited clinic space, late patient arrivals, families with several treatment questions 
raised at the end of sessions, interruptions (ie, pager, being on call), the need for interpreter services for non-
English-speaking patients, documentation, billing, and insurance reimbursement issues, poor patient 
attendance, and attrition. 
DISCUSSION 
In the present study, CBIT12 was modified for use in neurology and developmental pediatrics settings, and the 
preliminary treatment response, acceptability, and feasibility of this new version (CBIT-NP) were tested. Results 
showed significant reductions in tic severity, tic-related impairment, and global severity. Of note, 6 of the 9 
treatment completers were rated as having no tic-related impairment at posttreatment. Likewise, the treatment 
response rate was 56% for study completers and 36% for those assessed only at baseline (eg, intent to treat). 
This compares to the 57% completer and 53% intent-to-treat response rates from the large, randomized 
controlled efficacy trial for standard CBIT protocol7 which was conducted in mental health settings using 
behavioral psychologists as therapists. Reasons for the intent-to-treat difference in outcomes across the 2 
studies are unclear, but may include the lower treatment intensity (fewer and shorter sessions) of CBIT-NP, 
which decreased the depth of content and time allotted for HRT skills practice within sessions, while increasing 
between-session assignments; and the relative lesser expertise in CBIT-NP among the medical professionals 
providing this treatment compared to the therapists in the original trial.7 
Importantly, treatment adherence ratings were good (mean = 3.2 on a 1 to 4 scale), with 80% of sessions rated 
“good” or “excellent.” This is comparable to results of the initial trial, in which 88% of sessions were rated 
“good” or higher,7 suggesting that training medical professionals to provide quality behavioral treatment is 
feasible. 
With respect to the broader feasibility of implementing CBIT-NP, several issues arose that should be addressed 
in future treatment revisions. First, although CBIT-NP was designed to be brief and highly structured to 
accommodate time constraints, clinician time burden remained a barrier to implementation across sites. 
Second, elements of session structure with respect to content, duration, and number were key issues. 
Identifying a realistic session structure that allows for completion of goals in an efficient manner will be 
important in future treatment adaptations. Third, scheduling appointment times that were convenient for both 
patients and clinic staff posed a challenge largely due to physical space limitations. Considering that both 
specialty clinical and primary care settings have historically been designed to meet the needs of a large number 
of patients presenting on an infrequent basis,27 this challenge is not surprising. However, space limitations 
would likely resolve over time should behavioral services be integrated into these clinical settings on a long-term 
basis.28 Fourth, poor treatment adherence was an issue in some cases. It is unclear whether this was due to low 
motivation, homework burden, or other factors. Homework nonadherence is a commonly cited barrier across 
treatment types and settings29 but may pose a greater barrier in brief therapy settings in which practitioners 
must place a greater emphasis on out-of-session assignments. Furthermore, the homework burden may have 
been greater relative to the original manual, as increased home preparation aided the brief session format. 
There are notable study limitations. The sample size was small, and no control group was used. Additionally, 
independent evaluators were not blinded to pre-posttreatment status or study hypotheses, which may have 
influenced clinical ratings at posttreatment. Furthermore, the 36% attrition rate is considerably higher than in 
the original CBIT trial. Although high child- and parent-reported satisfaction ratings were reported, the elevated 
drop-out rate may be indicative of lower treatment acceptability. With respect to reasons for treatment drop-
out, at least 2 of 5 subjects withdrew due to reported CBIT-NP-related challenges (ie, lack of premonitory urge, 
difficulty using CRs, and perceived between-session “homework” burden) and/or a desire to start or change tic-
reduction medication. Another subject was lost to contact for unknown reasons, whereas 2 withdrew for 
reasons unrelated to study procedures (eg, parental discord, family illness, travel difficulties). Beyond these 
reasons, it is possible that youth receiving CBIT in medical settings may have different expectations regarding 
the treatment and work it entails relative to patients treated in mental health settings. Perhaps the addition of 
motivational interviewing to assess and elicit readiness for behavioral treatment, and increased 
psychoeducation addressing potential treatment challenges would improve retention. Furthermore, no follow-
up assessment was included; thus, it is unclear whether treatment effects are lasting. Future research will 
require larger sample sizes, controlled study designs, and short- and long-term follow-up to evaluate 
maintenance of treatment gains. 
The successful integration of CBIT into neurology and pediatric settings has several important clinical 
implications. First and perhaps most importantly, this will greatly increase the availability of CBIT. Second, 
because children with tic disorders most often initially present in medical settings, they will have the 
opportunity to receive treatment earlier in the course of the disorder, which may not only positively impact 
treatment outcomes but also reduce the individual and overall morbidity of these disorders. Finally, 
implementation of CBIT in medical settings will significantly broaden patient treatment options and potentially 
reduce medication exposure to youth with milder forms of tic disorder. However, future research addressing the 
impact of CBIT-NP on prescription practices, and comparing the feasibility of delivering CBIT-NP independent of, 
versus blended with, standard clinic visits, is needed to fully realize the potential benefits of this intervention. 
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